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from which wu get the equations of motion
since there are no forces other than M^. We now introduce the supposition that the whole motion is harmonic in response to ^IV Thus the above equations may be replaced by
(ip ttn + &u) ^! + (ip aia + &]3) ^3 + (ip aw + &u) ^ + • • • = ^ , (ip aia + &ls) ^-i + (ip OK + 6,0) if"a = 0, (ip a13 + 613) 4"i + (ip O-.B + &M) ^3 = 0.
By means of the second and following equations, ^B, ^3, ... are expressed in terms of -v^i.    Introducing these values into the first, we get
^-;nf,    4-7>         (^^s + W      (foOM + fria)3                     /ON
-7— — "f "ii ~t~ Uu — •    •               7        --- .            ;   7             ... ....... I O I
iffffl + fiss           i    0^ + 633                                    ^
The ratio ^ : ^ is a complex quantity, of which the real part corresponds to the work done by the force in a complete period, and dissipated in the system. By an extension of electrical language we may call it the resistance of the sj^stem and denote it by the letter H'. The other part of the ratio is imaginary. If we denote it by ipL'^, or L'^, U will be the moment of inertia, or self-induction of electrical theory. We write therefore
and the values of R' and L' are to be deduced by separation of the real and imaginary parts of the right-hand member of (3).
Now the real part of
(ip a]2 + fria)-ip a™ + b»»
At]2 (2 &J3Q.H - fya&a.) _ 1)^     pn- (aj)._^ - tt-J)^ .              r.
so that
This is the value of the resistance as determined by the constitution of the system, and by the frequency of the imposed vibration. Each component of the latter series (which alone involves p) is of the form ap2/(/3 + ryp8), where a, @, y are all positive, and (as may be seen most easily by consideringstigation is almost the same whether it be T or V that enters ; for the sake of definiteness I will take the first alternative.
